Objective: Recent studies indicate that pathologic high-frequency oscillations (HFOs) are signatures of epileptogenic brain. Automated tools are required to characterize these events. We present a new algorithm tuned to detect HFOs from 30 to 85 Hz, and validate it against human expert electroencephalographers. Methods: We randomly selected 28 3-min single-channel epochs of intracranial EEG (IEEG) from two patients. Three human reviewers and three automated detectors marked all records to identify candidate HFOs. Subsequently, human reviewers verified all markings. Results: A total of 1330 events were collectively identified. The new method presented here achieved 89.7% accuracy against a consensus set of human expert markings. A one-way ANOVA determined no difference between the mean F-measures of the human reviewers and automated algorithm. Human j statistics (mean j = 0.38) demonstrated marginal identification consistency, primarily due to false negative errors. Conclusions: We present an HFO detector that improves upon existing algorithms, and performs as well as human experts on our test data set. Validation of detector performance must be compared to more than one expert because of interrater variability. Significance: This algorithm will be useful for analyzing large EEG databases to determine the pathophysiological significance of HFO events in human epileptic networks.
Introduction
The human electroencephalogram (EEG) is composed of a wide range of neuronal oscillations with spectral activity extending well beyond what was first reported by Berger (1929) , and what is commonly used in clinical practice and presurgical evaluation (0.1-40 Hz) (Sperling, 1986; Niedermeyer and Lopes da Silva, 1987; Schiller et al., 1998; Quesney, 2000; Spencer and Lee, 2000) . Recent studies using presurgical intracranial EEG (IEEG) recordings report c oscillations ($40-80 Hz) (Buzsaki, 1996 (Buzsaki, , 1998 Bragin et al., 1999a; Grenier et al., 2003a) and ripple oscillations ($80-200 Hz) that may be important for learning and memory consolidation (Llinas, 1988; Lisman and Idiart, 1995; Buzsaki, 1996 Buzsaki, , 1998 Bragin et al., 1999a; Grenier et al., 2003a) . In addition to their role in normal brain function, high-frequency activity has been described at seizure onset (Allen et al., 1992; Fisher et al., 1992; Alarcon et al., 1995; Bragin et al., 1999b; Grenier et al., 2003a; Worrell et al., 2004; Jirsch et al., 2006) and interictally in human epileptogenic foci at times temporally remote from seizure onset (Fisher et al., 1992; Bragin et al., 1999a; Worrell et al., 2004) . There is accumulating evidence that high-fre- 
